Expression of recombinant diaminopimelate epimerase in Escherichia coli. Isolation and inhibition with an irreversible inhibitor.
Recombinant diaminopimelate epimerase is overproduced to give 1% of soluble protein when grown under the appropriate conditions in Escherichia coli. This compares with 0.02% of the constitutive level of wild-type enzyme. A new purification procedure now yields milligram quantities of homogeneous enzyme of high specific activity (192 U/mg). This has enabled sufficient amounts of enzyme both to compare with wild-type enzyme and to enable active site modification studies to be performed. Incubation of the enzyme with 2-(4-amino-4-carboxybutyl)-2-aziridine-carboxylic acid (AZIDAP), results in time-dependent irreversible inhibition. Tryptic digestion of the inactivated enzyme and peptide-mapping show that AZIDAP is specifically and covalently bound to the enzyme at a unique peptide. Determination of the amino acid sequence of this peptide and comparison with the sequence deduced from the DNA sequence of the dapF gene shows that Cys73 is labelled. Finally based on limited sequence similarities around this cysteine and active-site cysteines of proline racemase and 1-hydroxyproline 2-epimerase, together with mechanistic considerations, we propose that all three non-pyridoxal-phosphate-containing racemases/epimerases derive from a common evolutionary origin.